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(54) ALKYL GLYCOSYL (METH) ACRYLATE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce the subject 
new compound, having (meth)acrylic group at a specific 
site of a saccharide, producible in high regioselectivity 
and yield and useful as a polymeric material capable of ^ 
manifesting high hydrophilicity. jf I. 
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SOLUTION: This compound is represented by the 
formula [R is H or methyl; (n) is 4 or 5] e.g. butyl glucosyl 
acrylate. The compound represented by the formula is 
obtained by reacting (B) an alkyi glycoside with (C) 
(meth)acrylic acid (ester) in the presence of (A) a lipase 
or an esterase obtained from a microorganism of the 
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Alcaligenes, Pseudomonas of Candida. The reaction is preferably carried out at 50-1 00°C 
reactional temperature by using 0.1-40 pts.wt. component B based on 10 pts.wt. component 
C and 0.001-1 ptvd. component A based on 10 pts.\Art. total amount of the components B and 
C. 
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69.67 


H-6a 


4. 13 


0. 9H 




63.97 


E-^b 


4.40 


l.lfl 


0(B2CH2(22CS3 


66.76 


H-? 


6.18 


1.1H 


0CH2CH2(22(ffi 


31.16 




5.96 


LOB 


0CH2CB2CB2GH3 


18.85 




6.32 


LIB 


0CB2CH2ai2CH3 


13.62 


0CH2CH2(KCH3 


3.56 


2.2H 


C=0 


165.28 


0CB2CH2CH2Oi3 


L51 


2.(H 


C(=0)CH=CH2 


128.22 


0(12CH2GH2CH3 


1.35 


2.1H 


C(=0)CH=CE2 


131.35 


(XS2CE2CE2CH3 


0.88 


3.oe 







IH-NMR 


13C-NMR 


mm 


ppm 


Steffi 


mm 




H-l 


4.19 


0.9H 


C-l 


102.81 


H-2 


2.97 


0.8H 


c-2 


73.25 


H-3 


3.17 


l.(H 


c-3 


76.43 


H-4 


3.09 


LOH 


C-4 


70.31 


H-5 


3.36 


0.9H 


c-5 


73.44 


fi-6a 


4. 12 


1.0B 


C-6 


63.71 


fi-6b 


4.37 


1.0H 


0CE2CH2CH2CH3 


68.17 


H-y 


6.09 


1.0H 


0CH2CH2ffl2CB3 


3L32 


H-3' 


5.96 


LOH 


0CH2CH2(B2CH3 


18.67 


H-3' 


6.33 


LOH 


0CH2CH2(^2CH3 


13.71 


0CB2CE2(12CH3 


3.77 


L9H 


c=o 


165.36 


0CH2CH2CE2Cfl3 


1. 51 




C(=0)CH=CH2 


128.35 


0CH2CH2CH2CH3 


L35 


2. OH 


C(=0)CH=CH2 


13L41 


0CH2CH2CE2(13 


0.88 


3. OH 








[0 08 1] S 





[0 0 80] mmm2) 
^r^]}\^-v^^m^^o ) . y3j^if^A4 3 5 (ca 

ndida antacticat»|g@5£. y Ji^/Z^T^^ ^^ffiSiffi^p 
LyJ:^@^ffiV>T. 1 4 5ramHg(Z>«JET. SJSStaSS 5 



-9- 



3 4 00: 0-H^mcht-3<zfu^yfi^ifSU 
29 6 0: C-HWm^iy t-^<^zfu-ytmitSU 

17 10: c = o{m\^ht^< v^^--:/*KiRc 

1 4 20 :CH2. CH3«^§S»iCti:^</h^F<i/^ 

1 6 2 0: c=cwm^ht^< v^-y-T'^iKiDu 
1 0 5 0: *S#»(::<tS:/o- K*«ilXo 

[0 0 8 4] 
[%3] 



IH-NMR 


13C-NMR 






mm 


mm 


ppm 


H-1 


4.62 


O.OE 


C-l 


99.78 


H-2 


3.34 


1.0H 


C-2 


70.36 


H-3 


3.45 


1.0B 


C-3 


71.98 


H-4 


3.08 


0.9& 


C-4 


69.85 


E-5 


3.64 


0.% 


C-5 


64.48 


E-6a 


4.13 


0.9H 


C-6 


63.99 


H-6b 


4.40 


l.lfl 


0CH2C92CH2CH3 


67.95 


C((23)=CH2 


5.65 


LOE 


0CH2CH2(H2CE3 


2L02 


C((23)=Cfi2 


5.97 


Loe 


0CH2CS2(32CB3 


18.70 


C(CH3}=(12 


1.87 


3.1H 


0CE2CE2(a2CH3 


13.63 


0CH2CH2CH2CH3 


3.57 


2.3H 


CrQ 


166.54 


0CB2CH2CH2CH3 


1.48 


2. OB 


C(=0)C(ffl3)=CH2 


136.03 


0CB2CH2CH2(S3 


1.26 


2.1fl 


C(=0)C(CH3)=CE2 


18.80 


0O2CH2CE2ffl3 


0.83 


3.1H 


C(=0)C(CH3)=CE2 


125.43 



S:^To tce 6iDethacryloyl- a -butyl-glucoside<7)NM 
R^ff^^*^ 3 IC, e-methacryloyl- ^ -butyl-glucos 

[00 8 2] 











c 


1 4 


56. 9% 


55. 3% 


H 


24 


8. 59^ 


7. 9% 


O 


7 


34. 696 


3 6. 85^ 



[00 83] I Ri^^mm ( c m'^) 



-10- 



IB-NMR 












DDK 


H-l 


4.70 


LIH 


C-1 


99.87 


H-2 


3.29 


1.1H 


C-2 


70.34 


H-3 


3.51 


l.OB 


C-3 


72,24 


H-4 


3. 12 


1 GH 


C-4 


68.73 


fi-5 


3.09 


LOT 


C-5 


64.48 


fr-6a 


4. 03 


Q,9R 


C-6 


63.98 


H-6b 


4.09 


0.9H 


0CE2CH2CB2(^ 


67.18 


C((S3)=C12 


5.64 


LIE 


0CH2CH2CB2(S3 


2L02 


C(CS3)=CH2 


5.84 


LOB 


0CH2(S2CH2CH3 


18.81 


C((13)=(S2 


1.87 


3.1fl 


0CE2CH2CB2CU3 


13.54 


0(B2CE2CH2CH3 


3.49 


2. IE 


C=0 


166.54 


0Cfl2CR2CH2CH3 


1.52 


2. OH 


C(=0)C((H3)=CE2 


137,35 


0CH2CH2CH2(S3 


1.30 


2.1fi 


C(=0)C((23)=(X2 


18.70 


0CH2CH2CH2CH3 


0. 85 


3. OB 


C(=0)C(CB3)=CH2 


125.30 



[0 0 8 6] imi&mS) rX)V^)\^x:i^/)Vr^^)V 

fiSC> y y^-- L (Alcalingenes sp. 3 0 0 0 0 U 
oL^— ^-:/$:5E«b^t^gS^fflV^-C. 5 2 0mmH 

g. Kjc£;«a«7 0*t:'T?5^M«l^SiSufco sjCS. i 
-^mSi^i^ ri-rh^yy^ -Srffiffi uTfliJS x^mm^m 

mt^i^. TL^^Vf. I R. NUR^Vrirnoito 6-ac 

ryloyl-a-amyl-glucosideONMR5>*f^:i:^^ 5 IC, 
6-acryloyl- 3 -amyl-glucosideCONMR^J^^fS^Sr^ 6 

[00 8 7] 



3 4 0 0: 0-HWm\^ht^< -Jn- 
2 9 6 0 : C-H#lfigiCt>i:-J<^:/p-KJ! 
1 7 2 0: C = 0{*ifigiCt t<5< iz-^-T^^KHXo 
1 4 50 iCHg. CH3^^IS»tCtt<5</jN$<i/-\r 

1 6 3 0: C = CWm\^ht-^< i^^-y^Ji^^o 

1 0 5 0: «S#»(::<J:'5yn-K/^»iRo 
[0 0 8 9] 
[^51 











c 


1 4 


54. 8% 


55. 3% 


H 


24 


7. 1% 


7. 996 


0 


7 


39. 1% 


36. 8% 



[0 0 8 8] (IK^VtfSm (cm-') 
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[0090] 





13C-NHR 




ppm 






ppis 


H-1 




w* 9X1 


C-1 


98 39 

wO. WW 


E-2 




w. on 


C-2 

W *t 


71 7Q 


H-3 


^ 4S 


v. ua 


C-3 

w u 


73 00 

1 w. Uw 


E-4 


^ 03 

WW 


w. wA 


C-4 

w ^ 


70 27 

1 w. al 


E-5 


3 fid 

w> Vt 


n 9B 

w. wil 


C-5 

w w 


69 ^ 

Uw* «M 


E-6a 


4 13 


Va WJl 


C-6 

w \/ 


63 83 

Vw. Ow 


E-6b 


4.40 


0.8B 


0CB2C£2(H2CB2CB3 


66.91 


B-2* 


6.18 


0.9B 




28.57 




5.96 


0.9fl 


onrgrwgmftfflgCH? 


27.59 




6.32 


1,0B 


0CH2CH2CH2(B2(B3 


2L 77 


0CH2CE2CB2CI2CB3 


3.56 


2, IB 


0CE2CB2O2Q52(3K 


13.69 




1.57 


2. OB 


OO 


165.28 


0CB2CE2CE2CH2CB3 


L35 


4. IB 


C(=0)CH=CB2 


128.22 


0CB2CB2CB2(12CH3 


0.92 


3. OB 


C(=0)CH=CH2 


13L35 


[%6] 


lE-NHR 


13C-NMR 


mm 


PPO 


mm 


mm 




B-l 


4.20 


LOB 


C-l 


102.73 


B-2 


2.97 


O.SB 


c-2 


73.14 


B-3 


3.17 


0.9B 


c-3 


76.29 


B-4 


3.09 


LOB 


C-4 


69.92 


B-5 


3.36 


0.9B 


C-5 


73.30 


B-6a 


4.12 


0.9B 


C-6 


63.86 


E-6b 


4.37 


0.9B 


0CB2CE2CH2CE2CH3 


68.53 


B-y 


6.09 


LOB 


0CB2ffl2CB2(B2CB3 


28.76 


B-y 


5.96 


0.9B 


0CH2CE2(22(32CB3 


27.69 


B-3* 


6,34 


LOB 


0CE2CE2CH2CE2Cfl3 


2L59 


0CB2CE2Cfl2CH2CE3 


3,70 


2. IB 


0CB2CE2CH2CH2CH3 


13.59 


0CB2CB2CE2(22CH3 


1.58 


2. OB 


C=0 


165.36 


0CH2CH2CE2(22CH3 


1. 35 


4. IB 


C(=0)CH=CB2 


128.35 


0CB2CB2CB2C^B3 


0.92 


3. OB 


C(=0)CH=CB2 


13L41 



[0 0 9 11 (mmm4) ':rxi\^)Vl^y^Y^y)Vr^ 

5M1:SB. y/^—' ^QL (Alcalingenes sp. ^^Wk 
^SLfciie^ffifflLr. 5 2 OmmHg. SiS^S? 



*r#. 7nm5)^«f. I R. NMR5>«fSrtTo/Co 6-acrylo 
yl-a-propyl-galactoside<DNMR5>#f)^*Sr^ 7 (C^ 
6-acryloyl- & -propyl-galactoside<^NMR^*f^:S:Sr 
S 8 IC^-f o 
[0 0 9 2] 
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2 9 6 0: C-HWm\^h t-5<^:fti- h*tj:^i^ 

1 7 20: C = OWm\Cht^<i^^-:fti:&^ 

1 4 30 :CH2. CH3S^|fi»iCtt<5</hic<i/^ 

1 6 3 0: C = C^m\^ht<5< iz-^-T^ftKlR 
1 0 5 0: Ji#»lcJ:^yu- K>i«iR 
[0 0 94] 
(«7l 





13C-NMR 


mm 


ppm 


mm 






H-l 


4.68 


1.QH 


C'l 


98.89 


H-2 


3.24 


0.9H 


C-2 


69.12 


H-3 


3.34 


0.9H 


C-3 


70.27 


H-4 


3.10 


0.8H 




68.29 


^5 


3.57 


0.8H 


C-5 


68.13 


H-6a 


4.22 


0.9H 


C-6 


64.37 


H-6b 


4.38 


1.0H 


0(ffiCH2CB3 


68.73 


H-2' 


6.18 


0.9H 


0ffl2Cfl2CH3 


22.54 


H-3' 


5.78 


LOH 


0(22CH2CH3 


10.60 


H-3* 


6.30 


ten 


C=0 


165.30 


0CH2CE2CH3 


3.56 


2. OH 


C(=0)CH=Ca2 


128.18 


0CH2CH2CH3 


1.52 


2. OH 


C(=0)CH=(a2 


131.40 


0CH2CH2CH3 


0.89 


3.8H 















c 


1 2 


50. 1% 


52. 2% 


H 


20 


7. 2% 


7. 3% 


O 


7 


42. 7% 


40. b% 



340 0 : 0-HWmcht^<:fti-h*tmU 



[0 0 9 6] (mmms) 



IH-NUR 


13C-NHR 


mm 


ppm 




mm 


ppm 


H-l 


4.19 


0.9H 


C-l 


103.32 


H-2 


3.53 


0.8H 


c-2 


70.27 


H-3 


3.67 


0.9H 


C-3 


73.05 


H-4 


3.99 


0.9H 


C-4 


68.38 


H-5 


3.97 


0.9H 


C-5 


7L96 


H-6a 


4.38 


0.9H 


C-6 


63.74 


H-6b 


4.40 


0.8H 


0CH2CH2CH3 


70.22 


H-2' 


6.09 


0.9H 


0CH2CH2Qi3 


22.54 


H-S" 


5.78 


0.9H 


0CH2CB2CH3 


10.39 


H-3' 


6.30 


1.0H 


C=0 


167.29 


0CH2CH2CH3 


3.90 


2.1H 


C(=0)CH=CH2 


128.18 


0CH2CH2CH3 


1.54 


2. OH 


C(=0)CH=CH2 


13L40 


0CH2CH2CH3 


0.89 


4.1H 







-13- 



mHg, Ki£:iaa5 Ot-cg^Ka^St^L-fco Kf£: 
3 a£:^4r*ftU iKiO*C*-eftai 

?>4xfc T'f-yw;*/ 9 ^ h ^' T ^ P h SriS 

6-inethacryloyl- a -amyl-galactosidev ^10 }C6-meth 
acryloyl- P -amyl-galactosideONMR^^ffi'iBIII^Sr^ 

-r. 

[0 0 9 7] 











c 

H 
O 


1 4 
24 
7 


55. 6% 
8. OH 
37. 4% 


55. 3% 
7. 9X 
36. 8% 


98] 


I 





15-NMR 


13C^iMR 




ppm 




PPffl 


H-1 


4.66 


1.1H 


C-1 


98.05 


H-2 


3.21 


i.m 


C-2 


69.12 


H-3 


3.30 


0.9H 


C-3 


70.33 


H-4 


3.04 


1.0H 


C-4 


70.45 


H-5 


3. 51 


l.(M 


C-5 


68.10 


H-6a 


4.14 


0.9H 


C-6 


65.04 


H-6b 


4.29 


l.d 


0CH2CH2CH2CE3 


68. 55 




6.08 


i.m 


0(X2CB2CH2CH3 


22.31 


H-y 


5. 77 


htm 


0CB2CH2CH2rH3 


17.58 


H-J 


6.28 


l.(ffl 


0CE2CH2CH2CE3 


13.89 


0CB2CH2CH2CH3 


3.49 


2.1H 


C=0 


166.89 


0CB2CH2CB2CD3 


1.64 


2.(ffl 


C(=0)C(CH3)=CB2 


135.26 


0CB2CH2CH2CH3 


1.30 


2.3Q 


C(=0)C(CH3)=CH2 


19.23 


0CH2CE2CE2CH3 


0.79 


3. a 


C(=0)C(CH3)=CB2 


123.57 



34 00: 0-HWm^ht^<y^-h*^m^ 
29 7 0: C-H#iffi(Ct>^<5<J^J?>yn~K/j:BllR 
1 7 2 0: C = 0<*i»lCt)^-^<i/^-y/j:KllX 

1 440 iCHg. cH^mnmm\cht^<fb^<i^^ 

1 6 40: C = C<*ili»Ct>^<5< v/^-y«rKlR 
10 7 0 : «S#»JcJ:-5:/n- K*»iR 

[00 9 9] 

1^9] 





13C-{Qffi 












H-1 


425 


L(ffl 


C-1 


100.01 


H-2 


3.65 


1.1B 


C-2 


69.45 


E-3 


3.78 


0.9E 


C-3 


71-27 


E-4 


4,21 


LIE 


CHi 


68.24 


E-5 


410 


LOT 


C-5 


72.36 


H-6a 


4.14 


l.(H 


C-6 


63. 75 


E-6b 


4.29 


l.(ffl 


0Q2CB2CH2(^ 


68.55 


Br^ 


6.15 


1.0E 


0(22QB2CH2(X3 


22.54 


E-y 


5.78 


LIE 


0(a2Cfl2CE2CH3 


18.62 


E-a* 


6.64 


l.(M 


0(12CB2CS2(X3 


13.90 


0CB2CH2CE2Cfl3 


3.50 


2.QE 


C=0 


167.02 


0Cfl2CE2CE2(a3 


1.66 


2. GO 


C(=0)C(CB3)=Ca2 


130.65 


(XWCS2ICS2CB3 


L31 


2. IE 


C(=0)C(CB3)=CB2 


18.59 


0CH2CE2CE2CH3 


0.81 


3.5fi 


C(=0)C(CB3)=CB2 


124.01 






3 4 0 0:0- 





[0 10 1] mm%) 

M*lfi5. y/^-' ^QL (Alcalingenes sp. ^SSfS* 
Sa) lS:ftSC'&S']ii^fe^*1fi-^^'^^^-e/--:/4r 
^«bfc^SS:ffifflbT. 5 2 OmmHg. S/^^^^t^7 

^ Y'y)\^T^ y h;55iR^4 4%-C±^Lytp SfSS 

fco 6-acry 1 oy 1- a -amy 1-gal actos i de<D N M R 5> 
?rSl 1 [C6-acryloyl-e-ainyl-galactoside<^NMR5> 
>^ 1 2 {C;^-ro 



29 6 0 : C-H#J^(c4>t-:5<^yn-K;iKiR 

1 7 20: c=o#»(ctt^<i^^-:/*KJR 

1 4 3 0 : CH2. CH3a5^l«»lCt>^<5</h$< V-r 

1 6 30 : C = C{*ffi(Ct>i:<5<i/-t->^^a:BiJtX 
1 0 50 :«l#»Jcj:S:/n-K«KJR 

[0 10 4] 

1^1 11 



[0 10 2] 



[0103 











c 


1 3 


5 3. 


2% 


5 5. 


3% 


H 


2 2 


8. 


9% 


7. 


996 


0 


7 


37. 


9^ 


3 6. 
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Ifi-NUR 


13C-NMR 












H-1 


4.71 


1.QH 


C-1 


99.04 


H-2 


3.26 


0.9H 


C-2 


69.04 


E-3 


3.36 


0.9H 


C-3 


70.21 


H-4 


3.11 


0.8H 


C-4 


68.35 


H-5 


3.59 


0.8H 


C-5 


68.10 


H-6a 


4. 25 


0. 9H 


C-6 


65.04 


H-6b 


4.39 


l.OH 


0C&2CB2CH2CE2CH3 


68.62 


H-? 


6.20 


0.9H 


0(S2CE2CH2Q52(23 


25.69 


H-y 


5.79 


LOH 




24.08 


H-ff 


6.29 


1.0H 


0CH2(12CH2CI2C£3 


18.68 


0CQ2CH2CE2CH2CH3 


3.58 


2. OH 


0C22CH2CH2CE2CE3 


14.58 




L59 


2. OH 


C=0 


166.89 




L25 


3.8H 


c(=a)(s=ce2 


129.25 


0CH2CH2CH2CH2(13 


0.89 


2.7H 


C(=0)Cfl=CB2 


131.27 



Ifl-NMR 


13C-NHR 


»m 






ppm 


H-1 


4.20 


0.9H 


C-1 


104.98 


H-2 


3. 55 


0.8H 


C-2 


71.54 


^3 


3.68 


0.9H 


C-3 


73.87 


ItA 


4.01 


0.9H 


C-4 


69.77 


H-5 


3.98 


0.9H 


C-5 


72.82 


H-6a 


4.41 


0.9H 


C-6 


64.10 


H-6b 


4.44 


0.8H 


0CH2(12CH2CE2CH3 


69.51 


H-2' 


6. 11 


0.9H 


0CH2CB2CH2CH2(33 


27.14 


H-3' 


5.79 


0.9H 


0(H2CH2CH2CH2C13 


26.05 


H-J 


6,32 


1.0H 


0(12CH2CH2CH2CH3 


18.43 


0CB2CH2(12CH2CH3 


3,91 


2.1H 


0GH2CH2CH2(X2CH3 


13.08 


0CH2CH2CH2CH2CH3 


1.56 


2. OH 


C=0 


168. 10 




1.28 


4.1H 


C(=0)(1=CH2 


129.29 


0CH2CH2CH2CH2CH3 


0.90 


2.7H 


C(=0}CH=CH2 


133.73 









MM. /2Kif^A4 3 5 (Candida antactica yj^y/W 



vifvy>( -^^m LTiBS \.^mx^^mfmw^'^. 

Ttm^Vf. I R> NMR^J-W^frofCo 6-acryloyl-a- 
ethyl-mannoside(^NMR5>*f^*^^l 3 iC^-f o 
[0 10 71 



-16- 











c 


1 2 


52. 0% 


50. 4X 


H 


2 0 


6. 1% 


6. 95^ 


0 


7 


40. 996 


42. 7% 



2 9 70: C-H#«lC{>^-^<^:/n~K/^KlR 

1 7 20: C = OWm\^ht^<i^^-yti:^ttSL 

1 4 40 iCHg, CH^^^mW}\cht^</h^<iy^ 

1 6 30: C^CWmiCht^Ki^^-ytmU 
1 0 70 :IS#»ICj:«)^n--K?iKlR 

[0 10 9] 

[«13l 



3 4 0 0:0- 



Ifi-NMR 


13C-NMR 




ppa 




mm 


ppm 


H-1 


4.68 


LQH 


C-1 


98.88 


H-2 


3.24 


1.QH 


C-2 


69.28 


H-3 


3.34 


0.9H 


C-3 


68.43 


H-4 


3.10 


LIB 


C-4 


66.55 


H-5 


3.57 


LQH 


C-5 


65.64 


fi-6a 


4.22 


0.9H 


C-6 


64.83 


H-6b 


4.38 


1.0H 


0CH2CH3 


66.69 


H-2' 


6.18 


0.9H 


0CH2CH3 


13.73 




5.78 


1.0E 








6.30 


0.9H 


C=0 


167.52 


0CH2CE3 


3.56 


2. OH 


C(=0)C(CH3)=CH2 


135.87 


0CH2CH3 


0.89 


3.2H 


C(=0)C(CH3)=CH2 


125. 76 



[0 110] (mi&m8) r%f\^^V/i^)V:^^T^ 
5l[l:lfiJ. yjKif^A4 3 5 (Candida antactica Jif^ 

g. RiJ:ma5 0t:-C8^K»^$S^J^Lfco WfGm.. g 
[0 111] K^Wm^l^W^. JeSiJL. S^^^:*S1£ 
2 <D*BI<k:^ h y A7KigiKt?ftjf p H 7 tc/j:S* 

*f. I R. NMRi^WSrfi'ofCo 6-Methacryloyl- a -am 



yl-mannoside<DNMR5t?f^;i:S:^l 4 (C/j^To 
[0 112] 











c 


1 2 


55. 9% 


56. 6X 


H 


20 


8. 4% 


8. 296 


O 


7 


3 5. 796 


3 5.2% 



[0 113 11 R5^tFfS* ( c m'-^) 
3410: 0-H{*ffitCt^<3<:^n-K/cfffi4X 
29 6 0 : C-H#iffi(rtt<5<^^:J^n-K*»ilK 
1 7 3 0: C = OWm\Z,\,}l^< S/^--7'*SilR 
1 4 3 0 :CH2. CH3^^|Si(lJCt>i'^</h^F<i^-t 

1 6 30: C = C<*Sglc:t>^<5<i^^-7'<C»lR 
1 0 70 :«#»(cJ:2»yn-K*»iR 

[0 114] 

[^14] 
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Ifi-NHR 


13C-NMR 






mZMB 






H-1 




1 fnr 


f-i 




H-2 




n on 
u. an 


r-9 




H-3 
u o 






1/ o 


oo. to 


A *S 




n SIT 




Aft K^Q 


H-5 


3.52 


0.8H 


C-5 


65.68 


fi-6a 


4.18 


0.9H 


C-6 


64.80 


^6b 


4.29 


1.0H 


0(S2CH3 


66.70 


^2* 


6.20 


0.9H 


0CE2CE3 


13.73 




5.76 


1.QH 






H-y 


6.31 


1.0H 


C=0 


166.23 


0CH2CH3 


3.60 


2. OH 


C(=0)C((13)=CH2 


135.78 


0CE2Cfl3 


0.79 


3.8E 


C(=0)C((13)=CH2 


126.35 



[01151 iMMm 9 ) T'n }fjU^/V=tiy/ur ^ V 

Ztxx \f;V^jVzj i/ K 2 fiaSC. 7« ^/l^T y h 9 8 
miSS. ];/<--^QL (Alcalingenes sp. ^JIM^ 

[01161 (*lfi« 1 0 ) zcf^/U^yWn i^/UT ^ ^ 

a^^fv^fv^ >> K 2 m&u. :^ ^/^r ^ y h 9 8 s 
i^. y/<— ^QL (^fettfffi^) ifisas. &r;^w 

Ki^T y h Oitfi)K) 9 / 1 "Cfc 
[01171 (SliS^J 11) ^JV^fX^zi i/;VT ^ y 

T y U— h 9 5 fil[«f5. y ^ P S (Psedomonas c 
epacia 3 0 0 0 0 U/ g . 5c»K^) Ififi 

e^^fflLT. SlSmftS 0t:-^8^ra^l^R/£LfCo 

^;V{f;V^i/;vri^ y Ix- h (O-g^Wd^iR^ 3 0%T?^^S 

[0 1181 mmx^mm. 



[0 1191 mm^i2) ^yr^jv^jvzji/jvr 
^y 

-<yr^;wi5^/^ni/K5a*lfp. p<^/uri5^ y h9 

i/;vr^ y hd5iR^4 9%-c±^Lyto 
[01201 {M1i&m 13) :t f-ywt/yvri i/;vT ^ 

y u-bo-^^ 

e — K 1 0 fiSSP. 7« ^/i^T y i^— 
h 9 OSSSC. y #if>r A4 3 5 (Candida antarctica 

r^^);vmmm^\mm. /^t^y/wx^^iJ^tiJi) i 
lJ;:mS5 0t:r3^raflli^SiSbyto SiS^. 

^/Ui/yUr3v'/WTi5' y h?:Wl 0 0%-e#fCo 
[01211 (%Mm 1 4 ) Kf' v^/V-i/z^ ^ i^/l-r 

y ix-ht^-g^^ 

^ - Kt^ v-Zl^iZ/Wri V/ K 1 0 fiSSP. ^ ^/VT y l^- 
h9 0fifi:«a5. />J^1f>rA4 3 5 (/ yv-r ^^^^'tt 
K) ifiaSP. XU5^w^^7-i^->^SrS*S1tJ;iaA 

u astaS5ot:-c2 4«pMai^5j£Lyho siss^. 

g ■S/'yWT ^ y b SriR^ 1 0 0 %-C 

[0 12 21 (UMi^lllS) p(^/w^/W3i^K^yT 

y u-h<D-g^^ 

^ ^;V^;Vz2i/ K 5 MiSPx- ^ ^^'VT ^5^ y h 9 5 fi 
figP. /3j?if^A4 3 5 (/7t^//l^>i';^i5'|t®i) Ifi 

^gSrffifflLT. 5jSm«8 0t:-C8^H»i^Srt?L 
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[0 12 3] (^160916) -^nyfjuify^ hi^/i^r 

yu K 5 saes. ^ ^yt-r ^ y h 9 5 

[0 12 4] mMmi7) ^f-yi-^/w^e^/ur^y 

i^-7^SrRlS«f (CSA Sl&iaft 7 0 t:-e 2 4 ^fflffl 
2 1 Lito ^ i^/i^T ^ y h/^ 

[0 12 5] (IIJ£«a|18) ^^yWi/yw=i>>yi-r^ y 
a - p« V K 5 fiflSB. y ^/l-T ^ y h 9 

5l:fi^^p. y L 1 fiftSB. stf^u^^^^— > 
-:/SrS^&Hl-aAU S/J^S*? o't:-e2 4^fflffil^ 
Sit&L^p S^&S. BW<0;^^yu^yW3i/>rwr^y 

>rU^/W=ii/Ki>Ti5^ y U-h(DJt»tiiSl9/l'^fcofCo 
[0 12 6] (3llSfifll9) ^^/W^/l-3>-/UT^y 

a - p« ^;Vif;V::i K 5 fiftgP. ^ "f-fX^T ^ y h 9 
Sasa. y/<— -^PL (Alcaligenes sp. S*. 9 0 

ooou/g. imftiBJ. xt;^^'^^7- 



1 l%"C^*L;/to p'^/Vi/y^^-^/UT^^y U-h/;^ 
^/wryU3'VKi^r^ y heoltttHSl 9/l-CS>o 

[0 12 7] {X&9i2Q) T%JVirfVzi^y;V:^^T 

T^/Wi//W3VK5SSgP. ^^/Mi?Ti^ y h 9 

-:/«rSlS1tt-SA SlSS* 7 0 t:-C 2 4 ^H«l$ 

s^SLfco SiS^. @6«)(7)T^/^^/^3i//w^^'r^y 
[0128] (mmm 2 1 ) -/^/i^^ji^^^ ^y,vr ^ y 
V K 1 0 0 g (1 fisg^) . p« f-zvr y 

U-hl 9 00 g (9 5l:l:». y/<— ^QLG (Alca 
lingenes sp. "^y^ ^S^Bg^JS) 20 g (1 

L/t^B^^fflLr. 5 2 OmmHg. SlJ^ma7 Ot: 

^yw-h82. 7 gSrJR^e 7% (y^^/V-^/V^VK 
Sip) -C^fco 
[0 12 9] 

7K^4^^^^V^T/^^/^^y TiJ^yu-hcO 



(51)Int.Cl.® ffltSiJlB-g" FI 

(C 1 2 P 19/44 

C12R 1:38) 

(CI 2 P 19/44 

C12R 1:72) 

=Fllllc1^lim««E^ot>^ 3 -13-13- 
403 
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